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Introduction
Robert Fisher
Fisheries Specialist
Virginia Sea Grant Marine Advisory Program
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062

T

he Virginia Sea Grant Marine Advisory Program (VASG MAP) first responded to industry concerns about cownose ray predation on shellfish
in the Chesapeake Bay and the ray’s impact on submerged aquatic vegetation
(SAV) in the late 1980s. We have continued to address these needs through
recent studies focusing on the marketing of various ray products and by obtaining ray biological assessment information. Demonstration projects have
provided industry with valuable ray harvesting, processing, and marketing
information. Current research continues to investigate various market potentials, but also provides needed biological and behavioral information on
the cownose ray population in the Bay. This biological assessment information will have important fishery management implications.
Studies performed in the mid-1970s, and reported in the early 1980s,
reported on ray social behavior, diet, and some methods to keep the rays off
shellfish beds. Since the time of these studies, many things have changed,
including the reported increase in the number of rays, shifts in the main prey
species available to rays (soft clams were a primary prey species in the 1980s,
but are no longer abundant), methods of predator control, and the continual
loss of submerged aquatic vegetation (SAV).
A current project funded by the Fisheries Resource Grant (FRG) program (administered by VIMS MAP) is titled “Value of Cownose Ray: Population Size, Harvesting, Processing and Market Acceptance.” In cooperation
with VIMS Marine Advisory Services, this work is expanding on previous
efforts to establish markets for the cownose ray as well as providing new information in the processing of ray for various markets. This project has also
helped create a collaborative atmosphere among various Virginia fisheries
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(shellfish growers as well as pound-net and haul-seine fisheries) and between
those fisheries and research and regulatory agencies. In addition, it has elicited information requests from other states regarding similar problems with
cownose rays. For example, one of the largest clam aquaculture production
sites in the U.S., out of Cedar Key, Florida, has recently experienced ray predation problems. Likewise, other Mid-Atlantic states have contacted VASG
MAP for information and assistance with cownose ray predation problems.
Ray predation on bay scallops is affecting scallop restoration efforts in North
Carolina, and rays have been identified as severe predators on oysters and
clams in commercial sites in Maryland and New Jersey. The cownose ray has
become a regional issue, especially in areas where shellfish restoration efforts
are being conducted.
The purpose of the Regional Workshop on Cownose Ray Issues was to
provide research groups, regulatory agencies, and the fishing industry the
opportunity to share information about the cownose ray issue in an attempt
to consolidate future efforts. Historical and current information was presented about ray biology, predator control methods, ray impact on shellfish
and SAV, ray harvesting and processing, and ray seafood product development. The potential to establish a responsible ray fishery was also addressed
and research and extension needs for such a fishery were identified. Seafood
marketing efforts for various ray products were highlighted with several ray
products prepared by our collaborating culinary expert for sampling. The
outcome of this regional workshop should be to provide a working reference
for further research and extension efforts.
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A History of Cownose Ray Interactions in Virginia
Michael Oesterling
Fisheries/Aquaculture Specialist
Virginia Sea Grant Marine Advisory Program
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062

S

ince the arrival of Captain John Smith and the Jamestown settlers in
1607, encounters with cownose rays (Rhinoptera bonasus) in Virginia
have been documented. Captain Smith himself had a painful encounter near
the mouth of the Rappahannock River, memorialized by the naming of the
site Stingray Point.
For the next 350 years, cownose rays within Chesapeake Bay were periodically mentioned in various publications. However, it was not until the
decade of the 1970s that scientific attention began to be focused on them as
a potentially destructive force within Chesapeake Bay. In 1975, Orth highlighted the damage that schools of cownose rays inflicted upon submerged
aquatic vegetation in the lower York River. Then, at the request of major
Virginia oyster growers, VIMS scientists Merriner and Smith began a collaboration lasting several years investigating the impact of cownose rays on
planted oyster grounds and evaluating the potential for a directed fishery for
cownose rays to reduce their damage to shellfish stocks. The Merriner/Smith
studies highlighted several points: 1) the apparent increase in the abundance
of cownose rays in the early 1970s may have resulted from the decline of
commercial haul-seine and pound-net fisheries; 2) Tropical Storm Agnes of
1972 depleted the cownose ray’s preferred prey item (Mya arenaria, soft shell
clams), causing them to redirect their predation onto oysters; 3) mechanical protection of extensive planting grounds would not be practical; and,
4) reducing the numbers of cownose rays would decrease the predation on
commercially important shellfish. Simultaneously with these studies, public
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attention was focused on the cownose ray as a potential recreational angling
species, with publications on catch, cleaning, and preparing the cownose ray
being developed.
Also concurrent with the Merriner/Smith research, other VIMS scientists at the Wachapreague Laboratory were developing the methodology that
would ultimately make Virginia the leader in the aquaculture production of
the hard clam (Mercenaria mercenaria). In an unpublished 1979 manuscript,
Castagna and Kraeuter documented almost total destruction of unprotected
planted clams due to cownose rays and stated that without some protection
from cownose rays, successful field culture would not be possible.
The woes of the oyster-planting industry continued into the 1980s,
when in 1984 planters from the Rappahannock River once again approached
VIMS to revisit the cownose ray situation. This continued to the late 1980s
and early 1990s, when a better coordinated effort was begun to develop the
exploitation of the cownose ray as a means to reduce their numbers. Speaking of numbers, in 1988, VIMS graduate student R. Blaylock photographed
and documented a single school of rays within Chesapeake Bay covering over
1,100 acres and containing in excess of 5,000,000 individual rays!
All the efforts of the early 1990s served to develop baseline information
that would be used in later projects. Since the late 1990s, efforts have been
ongoing at VIMS leading, hopefully, to the full utilization of the cownose
ray. Those efforts will be described by others.
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Conservation of Trophic Cascades in Marine Ecosystems:
From Monsters to Morsels
Charles “Pete” H. Peterson
Distinguished Professor
UNC-CH Institute of Marine Sciences
3431 Arendell Street
Morehead City, NC 28557

Ransom A. Myers (deceased)
Killam Chair of Ocean Studies
Dalhousie University
Halifax, NS

Julia K. Baum
(formerly of Dalhousie University)
David H. Smith Conservation Research Fellow
Scripps Institution of Oceanography
University of California, San Diego
9500 Gilman Drive
La Jolla, CA 92083

Travis D. Shepherd
Department of Biological Sciences
Dalhousie University
1355 Oxford Street
Halifax, NS, Canada B3H 4J1

O

ver the past 30 years, cownose rays have increased along the Atlantic
coast by approximately 6% annually. This increase in abundance has
coincided with a range expansion, with summertime ray distribution now
extending north of Delaware Bay to at least Long Island. Quantitative evaluation in both 1983 and 1984 of whether cownose rays substantially reduced
bay scallop abundances during fall migration in prime scallop grounds of
North Carolina sounds revealed little evidence of ray predation controls of
adult bay scallop abundances (Peterson et al. 1989). In contrast, identical
quantitative assessments, confirmed by implementation of experimental rayexclusion stockades, revealed that from 1996 to 2003 cownose ray predation during fall migration has increased to the degree that bay scallops in all

Conservation of Trophic Cascades

Sean P. Powers
Senior Marine Scientist
Dauphin Island Sea Lab
101 Bienville Blvd
Dauphin Island, AL 36528

scallop beds of the state are now depleted to levels below one or two per m2
by October each year (Peterson et al. 2001, Myers et al. 2006). Ray predation was sufficient by 2004 to cause an ongoing functional extinction of the
century-old bay scallop fishery in North Carolina. The best explanation for
the ascendancy of cownose rays and the consequent crash of their bay scallop
prey is the operation of a powerful trophic cascade initiated by overfishing of
the great sharks along the Atlantic coast. A coast-wide meta-analysis of up to
five independent data surveys, plus analysis of the single best long-term time
series on great sharks, taken since 1972 by UNC-IMS off Cape Lookout,
demonstrates dramatic declines over the past 30 years in both abundance and
length of all great sharks, including the bull shark and hammerheads, per-
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haps the only natural effective predators on cownose rays (Myers et al. 2006).
All the elasmobranch meso-predators, smaller sharks and rays, have increased
dramatically over this same period of time. In addition to the bay scallop,
other bivalve mollusks like soft-shell clams, hard clams, and oysters, all prey
of rays and small sharks, have generally suffered dramatic declines during this
same 30 years, probably accentuated by increased cownose ray predation. This
study provides the first documented example of a trophic cascade beginning
with the apex pelagic predators of the sea, the great sharks, and terminating
after multiple links with the functional extinction of a fishery (bay scallops)
and likely suppression of others. Because the densities to which bay scallops
are now reduced in North Carolina during fall passage of cownose rays prior
to scallop spawning are below what seems required to establish a fishable cohort of new scallop recruits (Peterson and Summerson 1992, Peterson et al.
1996), bay scallops now suffer jointly from direct predation by rays and also
consequent Allee effects of density limitation on spawning and fertilization
success. Now that more readily targeted epibiotic bay scallops are depleted by
migrating cownose rays, it is reasonable to expect future dramatic expansion
of their foraging for infaunal bivalves in seagrass beds and consequent SAV
destruction (Orth 1975). Thus, like the classic consequences of overfishing
sea otters on the West Coast, the overfishing of coastal pelagic sharks on the
East Coast carries huge risks of ecosystem transformation and degradation,
with negative effects of many fisheries dependent on SAV habitat. Evidence
of similar ray explosions and bivalve shellfish crashes in Japan indicate that
this trophic cascade from great sharks to meso-predators to bivalves is a widespread feature of ocean ecosystem organization, critical to ecosystem-based
mismanagement of marine fisheries (Yamaguchi et al. 2005).
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North Carolina Ray Projects
Bob Hines
North Carolina Sea Grant
(Has since Retired)
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Cownose Ray Projects in Virginia
Robert Fisher
Fisheries Specialist
Virginia Sea Grant Marine Advisory Program
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062
Since the 1970s, concerns about ray predation on commercial shellfish
in the Chesapeake Bay have prompted various research efforts at the Virginia
Institute of Marine Science. Early work by Smith and Merriner (1985, 1986,
and 1987) looked at ray feeding habits, biology, and distribution. Utilization
of the ray for various markets was initiated in the 1990s and continues today.
Harvesting rays was not a concern since rays readily interact with traditional
fisheries throughout the bay (pound net and haul seine). Processing rays for
human consumption markets was first evaluated in 1990 through collaborative research between VIMS and Virginia Tech. A commercial processing
operation for cownose ray was evaluated with product yield and processing cost estimates established (Fisher and Lacey, 1991). Though this effort
provided a feasible product for local watermen to fish, as well as favorable
exposure to consumers (public tastings of “Chesapeake Ray”), industry interest in developing a ray fishery was very low, resulting in no subsequent
participation. Interest in developing a ray market remained low until larger
oyster restoration efforts began in 1999. Even at that time, research proposed
for the full utilization of ray products including muscle/flesh for human consumption, cartilage, liver oil, bait, and silage from remaining waste (Proposal:
Technology development for the Full Utilization of the Cownose Ray, Fisher
1999) was denied funding. Not until ray predation was frequently observed
impacting oyster restoration efforts was funding to support development of
a ray fishery re-established. From 1990 to the present, Virginia Sea Grant
Marine Advisory Program has maintained ray product development efforts
within their scope of work. Efforts to develop products included markets for
80

human consumption (fillets, steaks, fried strips, BBQ, and mixed with beef
for burgers) and for bait.
Largely due to industry pressure (as a result of rays’ impediment to shellfish restoration efforts) funding from various state agencies was made available to evaluate the potential for a ray market. With the newly created Fishery Resource Grant (FRG) program in Virginia, funds were allocated for
collaborative efforts between watermen and academics. In 2001, FRG funds
supported testing of a portable anchor net to allow watermen to remove rays
from shellfish growing areas. As part of this project, bait markets were explored for ray use. With no success in previous attempts to market the flesh
for human consumption, attempts to market the ray were relegated to bait
markets. Whole rays were cut into fishery-specific-sized pieces (to be compatible with existing gear) and tested within various fisheries (FRG project
2001). Feedback from the stone crab trap fishery and grouper ling-line fishery
in Florida was favorable, with ray competing well with current baits (pig feet
and mullet frames). However, to compete in that market, the cost had to be
$.19-$.25/lb FOB Miami, which was not possible given cost of harvesting,
processing, freezing, and shipping rays (fishermen alone demanded $.17/lb
to harvest the ray). In addition, cut ray was tested as an alternative to horseshoe crab as bait in the Virginia whelk (conch) trap fishery (Virginia Marine
Resource Commission (VMRC) funded project 1999-current). Ray worked
the best (0.59 catch rate) of all alternative baits tested, but did not warrant
large-volume use. In 2003 FRG funds were granted for a larger scale project
Regional Workshop on Cownose Ray Issues

(Value of Cownose Ray: Population Size, Harvesting, Processing and Marketing Acceptance). This project has been extended into 2006. Marketing
efforts at VIMS have recently combined with the Virginia Marine Products
Board to expand market potential. To date, most interest in the ray has been
from the Korean market. Current research at VIMS, supported by Virginia
Sea Grant, FRG, and the Virginia Marine Resource Commission (VMRC),
has fostered collaboration with industry and various state agencies, and has
evolved as a two-pronged approach to the cownose ray issue: development
of markets for ray products, and collection of ray biological information to
assess the ray population.
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A Ray of Hope: Finding a Market for the Chesapeake Ray
Shirley Estes
Virginia Marine Products Board
554 Denbigh Blvd., Suite B
Newport News, VA 23608
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Chesapeake Ray: An Ecological Menu Choice
Chef John Maxwell, CEC, AAC
Culinary Instructor
1936 North Washington Street
Highland Springs, Virginia 23075
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Biology and Life History of Rhinoptera bonasus
(Cownose Ray)
R. Dean Grubbs
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062

T

here are more than 650 living species of batoid fishes (skates, rays, and
relatives). The cownose ray, Rhinoptera bonasus, is a member of the order Myliobatiformes which includes ten highly-evolved families of stingrays.
Cownose rays and other members of the family Myliobatidae are coastal pelagic species that often travel in schools. They possess brains that are among
the largest of all fishes and comparable to many mammals. From the Greek
“Mylos” which translates to “grinder” and “batis” which translates to ray
or skate, the name alludes to the fact that myliobatid rays are durophagous predators feeding primarily on mollusks and crustaceans. Enlarged jaw
muscles, highly calcified jaws, and hard pavement-like tooth plates enable
myliobatid rays to feed on these hard-shelled prey. In addition, the tooth
plates are interlocked such that the bite force is distributed across the whole
jaw, rather than on a single point.
Cownose rays (Genus Rhinoptera) possess jaws that are as strong as the
bat rays and bullnose rays (Genus Myliobatis) and most studies have reported
that the dominant prey for cownose rays are small, weak-shelled bivalves,
though Collins et al. (2005) reported that cownose rays from the Gulf Coast
of Florida fed primarily on crustaceans (mostly cumaceans) and sedentary
polychaetes. Concerns over predation on commercial bivalve resources have
been raised by the commercial industry for many decades and in several
regions of the world. However, little evidence of actual predation on these
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resources has been documented. Smith and Merriner (1985) reported that
the dominant prey for cownose rays caught in Chesapeake Bay during the
late 1970’s were soft clams (Mya arenaria), Baltic macoma clams (Macoma
balthica), and stout razor clams (Tagelus plebeus). The remains of oysters
(Crossostrea virginica) were only found in one stomach and hard clams (Mercenaria mercenaria) were only identified in three stomachs. No samples were
collected in this study from known oyster beds however. In an analogous
case study, the oyster aquaculture industry in California reported high losses
due to predation by California bat rays (Myliobatis californica). However,
examination of 503 stomachs collected by the oyster industry on the primary oyster beds revealed no predation on oysters (Gray et al. 1997). Like
cownose rays in Chesapeake Bay, the primary prey were species of bivalves
with relatively weak shells as well as various crustaceans and polychaetes.
Gray et al. (1997) predicted that culling operations to rid the oyster beds of
bat rays may actually increase oyster predation through increased survivorship of red rock crabs (Cancer productus), which are known oyster predators
but are a major prey species for large bat rays. In Chesapeake Bay, soft clam
populations are now depressed and there is concern that cownose rays have
shifted to feeding on oysters and hard clams instead. In addition, the fact that
cownose rays primarily feed on weakly calcified bivalves suggests that young
life stages of oysters and clams may be particularly susceptible to predation
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by cownose rays when concentrated by grow-out and seeding operations.
Reports from the aquaculture industry support this hypothesis.
Like all elasmobranch fishes, cownose rays mature slowly. Smith and
Merriner (1987) estimated that females mature in 7-8 years and males in 5-6
years in Chesapeake Bay. This study was based on relatively small sample sizes
however, and more complete study of age and growth in cownose rays along
the East Coast is needed. Cownose rays possess two parallel reproductive
tracts. Both left and right testes are functional in males, however, only the left
reproductive tract is functional in females. Fertilization is internal through
paired claspers that act as intromittant organs. An ovulated egg is fertilized
in the oviducal gland and passed into the uterus where development takes
place. The developing embryo initially gains nourishment from protein- and
lipid-rich yolk in an external yolk-sac attached directly to the digestive tract.
Later development is supported by lipid-rich histotroph (uterine milk) secreted by trophenemata, thousands of villi which extend from the mother’s
uterine wall. Most embryonic growth is through digestion of histotroph and
the relative change in organic content between the egg and the term embryo
is several thousand percent (Ranzi 1934). A female cownose ray only gives
birth to a single offspring following a gestation period of 11 to 12 months
(Smith and Merriner 1986, Neer 2005). Reports of cownose rays producing
more than one pup are likely due to confusion with closely related bullnose
rays (Myliobatis fremenvillii) which commonly produces up to eight pups
(Grubbs, unpublished data) and bluntnose stingrays (Dasyatis say) which
produce up to six pups (Snelson et al. 2005). Ovulation takes place soon
after parturition, suggesting one pup is produced annually by a mature female. Chesapeake Bay may be the largest pupping area for cownose rays in
the western Atlantic.
There are five species of cownose rays (Genus Rhinoptera) worldwide,
but only R. bonasus occurs along the East Coast of the United States. In the
Western Atlantic, this species is distributed from southern New England to
Brazil and throughout the Gulf of Mexico. Tagging studies and differences in
life history data suggest cownose rays in the Gulf of Mexico, U.S. East Coast,
and Brazil may be distinct subpopulations. Cownose rays undergo long seasonal migrations similar to those exhibited by most coastal sharks (Smith
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and Merriner 1987, Grusha 2005). In spring, they migrate north, reaching
the Outer Banks of North Carolina by April. The first cownose rays enter
Chesapeake Bay in early May and peak abundance occurs from June through
September. Cownose rays are abundant in Chesapeake Bay and its tributaries throughout summer, occurring at salinities as low as 8 (practical salinity
scale) and temperatures from 15-29ºC (Smith and Merriner 1987). By early
October, most cownose rays have vacated Chesapeake Bay to begin their
southerly migration to wintering areas, primarily off the coast of Florida.
Cownose rays equipped with satellite transmitters traveled an average of 6.7
NM per day during this south-bound migration and wintered offshore near
the edge of the continental shelf off Florida (Grusha 2005).
Late maturity and extremely low fecundity render the cownose ray highly
susceptible to overexploitation. No reliable estimates of population size or
population change exist. Reports of large population increases have been
based on highly-biased data sets. Neer (2005) reported that the maximum
rate of population change for cownose rays in the Gulf of Mexico is only
2.7%. Their life history mandates that extreme caution be exercised in developing any fishery for this species. High fishing pressure in seine and pair
trawl fisheries in Brazil have resulted in very large declines in the sympatric
Ticon cownose ray (Rhinoptera brasiliensis) which is currently listed by the
World Conservation Union’s Redlist of Threatened Species as “Endangered”.
Due to its similar life history and unregulated mortality due to interactions
with bivalve fisheries and aquaculture operations, the IUCN currently lists
the cownose ray (R. bonasus) as “Near Threatened” worldwide, but “Least
Concern” in the United States. However, it is stated in the assessment “if
a fishery for cownose rays is ever established, it could be devastating to the
population without proper monitoring.” Cownose rays are highly-migratory,
which mandates regional management, and many biological data gaps must
be filled prior to developing a fishery to insure sustainability. Of utmost importance are estimates of intrinsic rates of population growth and population
doubling times. This requires investigation of age and growth, natural mortality rates, and estimation of population size. In addition, thorough studies
of the trophic ecology, habitat use, and ecosystem function of cownose rays
are needed.
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Addressing Cownose Ray Predation in the North Carolina Bay
Scallop Fishery Management Plan

Trish Murphy
North Carolina Division of Marine Fisheries
3441 Arendell Street
Morehead City, NC 28557

T

here has been a growing concern in North Carolina about predation on
bay scallops (Argopecten irradians) by cownose rays (Rhinpotera bonasus).
Bay scallop landings have dropped significantly since 2000 with cownose
rays contributing to some of the decline. Because of the low harvest levels in
recent years, the North Carolina Division of Marine Fisheries (DMF) began
developing a Fishery Management Plan (FMP) for bay scallops in 2005.
Several management options and enhancement measures to restore the fishery are being developed by DMF staff. A citizen Advisory Committee (AC)
composed of commercial and recreational fishermen and scientists is providing input on these management measures. One issue that was recently addressed with the AC and must be considered in the restoration of the fishery
is how to reduce cownose ray predation while rebuilding the scallop population. Management options considered include building stockades around
productive areas and development of a cownose ray fishery.
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Cownose Ray Interactions in Maryland
Don Webster
University of Maryland
Sea Grant Extension
Wye Research and Education Center
P.O. Box 169
Queenstown, MD 21658-0169

M

aryland has two areas of concern from Cownose Ray predation. While
many of the rays enter the Chesapeake Bay, a smaller group has seasonal effects upon the coastal bays. With the advent of hard clam aquaculture in coastal areas, predation by rays has become a problem.
Historically, cownose rays had some minor predation effects on leased
oyster grounds, mostly in the lower Chesapeake Bay. These were most pronounced when oysters were small and single rather than set heavily upon
shell cultch. Recent large-scale oyster projects have included frequent sampling by several methods, including diver observation, with no noted predation by rays. All oysters in these projects are produced using spat on oyster
shell.
The largest predation occurred upon soft and razor clam populations.
From the start of the industry in the 1950s, harvesters noted heavy destruction of beds by cownose rays. During the late 1970s a project was funded by
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the Mid Atlantic Fishery Development Foundation to catch and market rays.
Commercial harvesters were enlisted to report their occurrence, with specially outfitted catcher vessels dispatched to the area. Wings were removed at
sea, and the resultant product used in market development by the Maryland
Seafood Marketing Authority. The conclusion was that the populations were
less than assumed and highly mobile and that markets for the product were
hard to develop due to seasonality.
Hard clam growers use several methods in Maryland. Soft bags have the
same problems encountered by their counterparts in Florida with rays being
able to produce holes in the bags without additional protection. Predator
nets seem to work well although rays are seen trying to find ways into them.
A discussion of concerns about the development of an uncontrolled directed fishery without concurrent expansion of knowledge base about the
biological role and niche of the Cownose Ray resource is included.
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Cownose Ray Threat to Aquaculture Development and
Shellfish Restoration
James Wesson
Virginia Marine Resources Commission
2600 Washington Avenue
Newport News, VA 23607

C

ownose rays have been a threat to wild oyster seed transplants on private beds for many years. Barbed wire and other deterrents were reportedly being used as far back as the 1950s. As the higher salinity areas
of the Bay became unused because of the forward progression of MSX and
Dermo, seed plants became more concentrated in lower salinity areas such as
the upper Rappahannock and Potomac Rivers. Especially in the late 1980s,
cownose ray impacts were reported more commonly. As oyster populations
have continued to fall, so too have other shellfish populations that rays feed
upon, such as the soft shell clam (Mya), hard clams (Mercenaria), and most
recently, razor clams (Tagelus). Since the early 1990s, the occasional seed
planting efforts to low salinity areas by private industry have been almost
completely stymied by cownose ray predation. Since there appears to be no
remedy or refuge for escaping ray predation, private wild seed planting has
almost ceased.
Virginia’s wild seed replenishment efforts have been equally unsuccessful, with much of the failure related to cownose rays. The result of this is that
most of the replenishment efforts have been shell plants, both conventional
two-dimensional projects and large three-dimensional sanctuary reef construction. Natural spatset attached to shell cultch appears less prone to ray
damage.
In the late 1990s, “oyster gardening” became very popular with the public as a way to grow oysters at one’s own pier. Initially, citizens grew cultchless
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oysters in small floating structures for home use. However, as the selective
breeding programs began to produce strains of oysters with some disease tolerance, oyster gardening groups, and especially the Chesapeake Bay Foundation (CBF), began to encourage oyster gardening to produce oysters to place
on three-dimensional reefs as broodstock. This effort became even larger
when CBF initiated their own oyster farm in 2000, to produce cultchless
oysters by aquaculture methods for restoration on Virginia’s sanctuary reefs.
Cultchless oysters were planted loose on many reefs throughout the Bay with
the intent that they would jumpstart areas into a more dependable spatset
using oysters that were selectively bred for disease resistance. Between 2000
and 2004, most of these cultchless oysters were placed on reefs in the spring
or early summer, just prior to the schools of rays entering into the Bay. There
were no direct stock assessment efforts to determine the fate of the cultchless
oysters, and in many cases, small increases in localized spatset in adjacent
areas were attributed to spawn from this oyster restoration effort. Quantitative surveys of the three-dimensional reefs conducted annually in the fall by a
VIMS-VMRC team, found little evidence that these oysters survived on the
reef as very few cultchless oysters or boxes were observed.
Broodstock supplementation with selected strains gained momentum as
a possible restoration breakthrough, especially by the Army Corps of Engineers (ACOE). In 2004, a plan to “carpet bomb” a single tributary with
cultchless, aquaculture-produced, genetically-selected oysters, was initiated
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by the ACOE in the Great Wicomico River. Approximately 1.2 million
cultchless oysters, (30-90 mm in shell length) were placed on the Shell Bar
Reef in the Great Wicomico River in late May and early June. Planting efforts were monitored in mid-May, and cownose rays were visually observed
immediately following the planting dates. A stock assessment survey found
less than 5% of the deployed oysters. All planting was stopped, and a decision was made to erect net fences around the reefs that would protect the
cultchless oysters. The fences were constructed early in 2005, and although
there was some initial cownose ray intrusion, most of the oysters have been
protected from the cownose rays. To date, approximately 7.6 million cultchless oysters have been deployed on the Shell Bar Reef in 2005 and 2006, and
approximately 1.5 million (20%) cultchless oysters are currently present on
the reef.
Most recently a project was initiated between CBF, the Nature Conservancy, VIMS, and VMRC to determine whether a heavier shell bed thickness
could provide protection for cultchless oysters, and act as a deterrent for ray
predation. In 2006, a one-half acre reef in the Piankatank River was recovered with 6 to 12 inches of fresh shells. Approximately 775,500 cultchless
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oysters (mean size 67 mm), which had been grown by the CBF oyster farm,
were spread over the reef at a density of approximately 400 oysters per meter.
The last of these cultchless oysters were deployed on May 17, 2006. The reef
was quantitatively surveyed on May 18, 2006, and only 6% of the deployed
oysters remained. Ray predation was entirely responsible for the loss of these
oysters in less than 5 days.
There is a new initiative in Virginia to remote set oyster larvae on shell
and deploy the oysters as spat on shell in an effort to reduce cownose ray predation. Preliminary experiments appear promising, but oyster sets in 2005
were still quite small and data is limited.
In summary, at least for the time being, private oyster aquaculture will
require methods of ray exclusion to have any chance of success. This significantly increases the cost of raising the product. Restoration activity for the
State will remain focused on shellplanting, as the most cost effective method
of producing oysters. Although periods of low salinity present the opportunity to move seed oysters for replenishment efforts, this is no longer cost
effective because of the cownose ray predation.
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Spatial Structure at the Metapopulation and Habitat Levels:
Relevance to Bivalve Restoration
Romuald N. Lipcius, Russell Burke, Rochelle D. Seitz, S. Schreiber, Harry V. Wang, Jian Shen, and Gamble “Mac” Sisson
Virginia Institute of Marine Science
The College of William and Mary
PO Box 1346
Gloucester Point, VA 23062
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Panel Discussion: Commercial Shellfish Growers
Mike Peirson
Cherrystone Aqua-Farms
P.O. Box 347
Cheriton, VA 23316

I

t’s good to see that the things we see everyday researchers are confirming.
Sometimes it seems cownose rays are smarter than they look. They seem to
learn stuff and remember stuff from year to year. They are major trouble for
our growers. We are a big clam grower, if you don’t know us. We plant 100
million seed a year that we grow up to market size. We have staff that plants
about 30 percent and the other 70 is grown by contract growers, in a situation similar to the way they grow chickens. We have the hatchery, we supply
the seed to them, and they bring it back to us at market size.
About 10 days ago is when the first round of cownose ray came into
the Bay. For those of you who know the Eastern Shore, we are on the lower
Chesapeake Bay, from about seven miles to about 20 miles north of the
mouth of the Bay. This is on the Eastern Shore so there are no rivers, these
are all tidal creeks. Cownose rays are always a nuisance, but there are certain
conditions and certain techniques that you have to use to keep them from
becoming a disaster to us. The first round that comes in is hungry. They have
been swimming from Florida and so they are hungry when they come in and
they are looking for soft clams. Hard clams are an extra bonus, but they are
looking for soft clams.
What our growers are reporting you can see in the photo. That’s typical
on the grounds we have, they are just cratered by cownose ray. All of our
clams are under net—quarter inch mesh net. We often have to change out
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our nets after about a year due to fouling. We have these street sweeper-like
machines to clean nets, but if the nets are fouled from underneath and fouled
to a mat, they will suffocate the clams, so we have to get the nets changed.
You want to do that out of ray season, because if you do it during ray season, they see clean nets as no nets at all, and they come into them. Nets that
are fouled with a normal amount of seaweed and things, rays don’t seem to
bother nearly as much.
One of our major growers who plants 12 million clams a year just changed
out 150 nets. At 50,000 seed per net, that’s 7 ½ million all together. Rays
came in looking for soft clams and the grower would find craters 3 feet in
diameter under the net with the soft clam in the bottom still under the net
because they couldn’t get at them through the net. But the damage that was
done wasn’t that they ate the clams, but that they piled sand all over the nets
suffocating the clams underneath, unless you can get to them fast enough to
save them. They were finding as much as 6 inches of sand piled on the nets.
The normal street sweeper that we use wasn’t cutting it. The sand was too
deep to cut through. They actually had to get big pumps and use the hoses
to shoot water parallel to the surface of the net to try to wash the sand out to
a low enough level so they could pick up the net through the sand. This all
happened in a day or two and we are looking at the yield from those nets at
our typical 70% yield would be about $750,000. So just one grower had an
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opportunity to lose $750,000 in a matter of days. He spent ten days cleaning
nets and as soon as he got all the nets cleaned he would have to go back and
start all over until the rays dispersed. So that is the worst case scenario.
They are there all summer. Some areas are worse than others. There are
actually some areas that we have considered abandoning. Jeff Conway, my
field manager, was going to come with me today, but the maintenance on
his beds got to be in a critical stage and he told me the day before yesterday
that he wasn’t going to be able to make it. He made a list of costs associated
with the extra maintenance caused by cownose rays. The bulk of the damage
is not due to the eating of the clams by the rays but by the piling of sand on
the nets from their activity, unless the net is damaged by the rays or others.
If a boater cuts through a bed and his outboard cuts our net open you don’t
even bother to try and replace it because by the time you get inshore and
back out again with a new net the clams are gone. There is no point trying to
save an uncovered bed during ray season. The Rays also root up SAV’s in the
aisles between the beds. A lot of the debris that we are getting on top of the
nets is the rooted up SAV. Jeff now has a full time maintenance crew whose
job is to maintain the beds. And about 80% of the maintenance they do is
due to cownose rays.
Talk about the big brains, big brains for a fish. The rays seem to be learning and remembering. In the spring in some years we get a recruitment of
Mytilus, blue mussels, and it’s not every year. Conditions have to be right. In
the shallows where we plant clams, the mussels usually will die in mid June
because it is too hot. But until they die they can be quite a problem. They
will form mats three, four, five, six feet in diameter, solid mats on the nets,
and they will suffocate the clams underneath, plus they are filter feeders and

284

so they are competing with the clams for food. The cownose rays usually
come in to our growing area in May and clean off the nets for us by eating the
mussels on top and so are a help to us. But it is sort of like a Tootsie Roll Pop
to the ray. It’s eating the hard candy outside, the mussels, but then it finds
a creamy center in the middle, that’s our clams. And, they will actually grab
the nets and twist and spin until they twist a hole into the net. They don’t rip
the net, but they make a hole only a couple inches in diameter that they twist
out of the net. They can consume all the clams in about a three foot circle
by making a crater that serves as a funnel, and as they suck the clams out of
the hole more clams tumble down the crater wall to the hole. We don’t know
if they teach each other this behavior or if they remember this from year to
year. But there are a lot of them doing this. This behavior causes a loss from
the clams that are eaten, from the clams that are suffocated by the sand that
gets piled on the net and from crab damage that may occur from crabs getting through the hole in the net.
With cost of plastic going up, net replacement is very expensive. Cleaning the nets of silt and sand from the rays’ feeding activity is one of the major
problems in areas that are already planted, but as you saw in the picture of
the craters in the shallows of our grounds, much of our ground is in this
condition in the Spring. You can’t replant over that ground until it has time
to smooth over by the action of the tides. So this can take areas out of productivity seasonally.
Jeff is a good one to talk to. He knows first hand what the cownose rays
are all about. The only current method we have to protect our clams is clam
netting but you have to maintain it religiously to keep it clear.
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Margaret Ransone
Bevans Oyster Company
1090 Skipjack Road
Kinsale, VA 22488

I

should have gone first, I’m not sure if I have much of a story after Mike’s.
But, of course we are devastated in the Chesapeake Bay with the oyster
end of what the rays have done to us.
We have a lot of private ground in the Chesapeake Bay so what we have
done throughout the years is plant seed on our private ground. Our last
major seed planting was in 2004. We planted in the Spring of 2004—about
15 thousand bushels in tributaries of the Potomac River. And that seed came
from the James River and the Piankatank. After about two weeks, we checked
the oysters and about five days later everything was gone, they attacked the
James River a little quicker then they did the Piankatank. The James River
was I guess a little more singled out where the seed had some more cultch
in it. So, my father made the decision to buy Delaware Bay seed, because
that was a little more cultch and seems to be a little tighter. They seemed to
attack that as well. So, we made the decision in 2005 that we were not going
to suffer that loss again and went full force into aquaculture.
So, we planted one million oysters and that’s what we are moving forward into now. This year because of the weather pattern we did plant wild
seed that all came from the James River in Rappahannock River. What we
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did was actually cover the seed in chicken wire. So we will keep our fingers
crossed—the rays have entered the areas now. They actually came into town a
little earlier than expected. We usually see them in the end of May or the first
part of June. They came in the second week of May this year, they entered.
Everything we have in the water is covered, it is either in a cage, bag, or it is
covered by chicken wire.
We are not quite sure what they are feeding on—I’ve had a couple people
tell me that there are soft shell clams that they are finding—but they are there
and they are feeding. We do have footage.
We are looking at this as a possible bait product. The core, if we can
process the wings for food maybe we can use the core as a bait product for
other fisheries. The rays are causing destruction. Certainly we don’t want to
do anything that is going to diminish their existence. But, it would be nice to
utilize them in some form and also help in all the efforts that we are trying to
accomplish to restore the oysters, to restore the scallops, to restore the clams,
and help watermen. We all are on the same page, as far as developing a fishery
and trying to utilize the species in some form.
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Christopher Scales: (New Jersey clam grower)

I

am a commercial clam grower, and a gill net fisherman from New Jersey.
Historically there have always been rays around us. We think they come
through late June early July most years. Generally they get a lot a notoriety
in the news because the swimmers see them. They take a couple days or
sometimes a couple of weeks just one after the other coming by right in the
surf where people swim.
There is a small commercial fishery for them in New Jersey. It is kind of
a grey area and kind of hush hush. But for the most part they are used for
lobster bait, and I think in New England they are also used for lobster bait.
Occasionally you will see them on the market—the big markets in New
York. I haven’t personally seen them in Philadelphia. There are a number of
men who would like to fish for them. We think that maybe the pound nets
would do the best way to go. There are a couple of pound netters—most in
the Sandy Hook area—where one guy says he has to shut his operation down
because he catches around two hundred boxes a night, which is around 20
thousand pounds a night if he leaves his nets set up, and it is too much labor
and damage for him to deal with.
I kind of apologize. I had hoped to attend this whole thing, but I am
busy covering up the clam bed, because the rays are on their way. We have
probably six major shell fisheries in New Jersey, three hard clam fisheries, and
bay scallops, oysters, and surf clams. We are pretty sure the rays demolish
the bay scallops when they come in. No one really knows that. We have had
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pretty good sets bay scallops for the last couple of years. We don’t typically
have a lot of bay scallops every year. We don’t know how they affect our oyster fishery. The surf clam fishery, the stocks have kind of collapsed off of New
Jersey. Biologists in New Jersey tell us that it is the warm temperature. Maybe
it is a little bit more than that. Maybe the rays are running out of food and
they are working on the sea plants. There’s a lot of big time dredge guys that
need to steam far offshore to catch their surf clams now. That is the largest
clam fishery in New Jersey.
There’s a lot of speculation although no real proof that the rays have
something to do with the problems they are experiencing with the fisheries right now. A couple guys say they have caught the characteristic crushed
shells in their dredges. I haven’t seen it. Possibly it is affecting the surf clam
fisheries. Most definitely, definitely it is affecting the hard shell fisheries. The
clam growers have known about it forever or since we have started growing
clams.
The two best stories I can tell is a guy, John Maxwell, a pretty big clam
grower in New Jersey. He’s been doing it for quite awhile. We never really
had a problem with the rays or we didn’t realize we had a problem. One
year just about July 5 he went out to get his premium market clams as they
were all 2-3 years old they were regular harvest and there was nothing there.
This was 45 screens, which is the equivalent of about at 20 cents a clam it is
equivalent to about $100,000. This happened in about a couple of weeks.
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I did witness rays cross one of our bays where we do a lot of our clamming. We went across this one lot and the whole surface of the water got
foggy. I asked the guy who owned the lot what was there and he was watching it. Another fellow asked him “are your clams covered up there”? He said
“no.” I think what he meant was that it wasn’t a problem anymore because he
knew that there wasn’t going to be anything left.
It also sufficiently affects our relay fisheries. There is a fishery in New
Jersey where clams are caught in semi-polluted water and transplanted to
clear water. They were taken to a depuration plant. It affects the fisheries
in two ways. One is where they take the clams to the transplant lots. They
didn’t think they had to put a cover on it and for years and years they got
away with it. But one year they didn’t, and consequently probably 60% of
the guys are no longer relaying. And the ones who survived are selling to the
plant. These guys were making good money. They were making $80-$100
thousand a year for about 7 or 8 months of work. Well not anymore. They
were ruined. We told them they should have covered their stuff but no one
believed us. It also affects the major place for the relay clams. The rays have
a great time there. They love that place. That’s one of the places where that
fisherman thinks he can catch a lot of them. It’s a hot spot for rays anyway.
So the relay did collapse.
We think the ray population is increasing every year just by the amount
of rays that have come through. We’re growing clams in the back bays (back
shallow bays) pretty much as a migration or when a mess of rays come in
every year like I said in late June or early July. They have their way with any
clams they find that are uncovered or easy to get at. I don’t know if they eat
crabs or not. Either they run out of food or the sharks show up and then
they’re gone. We get a few rays that stick around all year but most of them
are stingrays, which are a different critter. We think the population has gone
way up. I don’t know if the rays are learning or they are becoming progressively hungrier. They are going to more extreme measures every year to get
the clams. They are working the isle in between the pots and like Mike said
they have ways of getting under screens and tearing them up. We don’t know
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if that is learned behavior. Some people think it is. Other people just think
they’re hungry, and would go to more extreme measures to get to food. They
certainly go for the easiest meals first. If there is stress—clams either planted
too densely or have stressed out at the bottom for some reason—they go for
them.
They don’t seem to like little tiny baby clams. They like the ones that we
like (the little necks and the top necks) and they will eat the chowders, too. I
didn’t believe they would but they will. I found out the hard way on that. It
also affects the wild fisheries. In some good ways and some bad ways. They
certainly work wild clam beds that are too dense. They make sure that our
wild clam populations are not too high. They also, I guess you saw pictures
before of clam beds with lots of holes and just totally torn up. They leave
our best wild sea catching reefs torn apart. We don’t know if that’s good or
bad. Maybe that’s good. Maybe it provides a better habitat. We don’t know.
It certainly affects the whole food chain of back bays. There’s a humongous
number of filter feeders and every year the rays come thru and wipe them
out. I guess they don’t wipe them out completely because they always come
back.
There are quite a few places that we could grow clams in New Jersey without any kind of predator screens if it wasn’t for the rays. I think I touched on
where the rays are being shipped. There are a couple of limited Asian markets
within the larger cities in the Northeast. We’re hoping that there is a more
potential for bait fishing. I believe they are used for shark bait by some of the
offshore guys.
Does anyone have any questions? I hate to admit that I know very little
about the surf clam fishery. I also couldn’t find too many guys that really
wanted to fish for the rays. I really don’t know how to answer your question.
New Jersey is really good about shutting fisheries down but they’re not real
good about opening them up. The governor has the power to shut a fishery
down on an emergency basis but he doesn’t have the ability to open a fishery
on an emergency basis. It would take years, I think, for us to really get a fishery through the legislature.
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Discussion Summary: Development of a Ray Fishery, Research
and Extension Needs
Robert Fisher
Fisheries Specialist
Virginia Sea Grant Marine Advisory Program
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062

A

lengthy discussion was conducted by all stakeholders in attendance covering many parts of the cownose ray issue. An audio recording of the
discussion was made, but was too low quality to be transcribed into this
document. Instead the following narrative touches on questions and issues
raised by the workshop participants.
As the result of the presentations given over the course of the two-day
workshop, a better understanding of cownose ray issues has been established.
This was evidenced by the nature of discussion topics, which gravitated away
from the basic pre-workshop “why can’t we just fish them all up?” line of
questions to “how can we responsibly manage this situation?” The harvesting of rays to support a ray fishery at various levels of effort was not viewed
as an obstacle, since traditional fisheries in the Bay (haul seine and pound
net) are effective means of capturing rays. The group was sensitive to ray
biological constraints and the lack of ray population information, and resulting discussions focused on reducing ray-shellfish interaction (predator control/repellent measures) and on how fishery data can be gathered to support
population estimates.

Predatory controls discussed included methods of stiffening the
mesh netting that covers clam beds, staking or fencing growout areas, us-

288

ing sonic booms to repel rays, and the study of other ray repellents. The
use of a thicker strand of twine in the construction of clam mesh net would
stiffen the netting and make it harder for the rays to tear it and get access to
clams. The application of a net coating to serve the same purpose was also
mentioned; however, regulations governing the addition of this material were
under review at the time. The effectiveness on a commercial scale of staking
(driving wooden stakes into the ground at a certain spacing) was questioned.
Problems mentioned with this method included the height of stakes in the
water column (the creation of navigational hazards as well as the ability of
rays to go over stakes on incoming tides) and the shear number of stakes that
would be needed to encircle a commercial plot at sufficient intervals (~18
inches apart). Some participants commented on ray behavior around bamboo poles driven at corners of clam beds used to mark boundaries and help
secure netting. The rays were reported to not eat clams that were within two
feet from the poles, thus resulting in some fisherman putting poles throughout their clam beds to help reduce ray predation. The effectiveness of sonic
blasts to disperse rays from shellfish grounds was also questioned. Mike
Oesterling of VIMS commented that sonic cannons, shot into the air as well
as underwater, had been tried in the past and that the shock wave quickly
caused the rays to go away (as along with all other fish in the area) but that
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they would come right back. These conclusions lead into a discussion of
chemical repellents.
A question was posed about using dead rays to ward off feeding rays,
mimicking the observation by local watermen in the crab fishery that dead
crabs seem to keep live crabs from entering their pots. Bob Fisher of VIMS
commented that there may be a chemical component released by dead animals that acts as a cue to living animals of the same species. He recounted his
work with the commercial whelk fishery (in which he has been working to
find an alternative bait to replace horseshoe crabs) where he experimented using crushed whelk as bait to attract whelk. The crushed whelk bait was used
in traps randomly placed within a commercial trap line, with the other traps
baited with horseshoe crabs. Upon retrieval of traps, not a single whelk was
caught in traps baited with the crushed whelk, while the other traps caught
whelk. Fisher also described his recent contact with a group studying shark
repellents (Shark Defense, LLC Oakridge, NJ) and subsequent collaborative
research trials to be conducted at VIMS that summer (2006). Shark Defense was featured on National Geographic’s Shark Week, in which chemical
repellents were demonstrated to effectively repel multiple species of sharks.
These chemical (semiochemical) repellents are derived from decaying shark
tissue. Fisher sent ray flesh to Shark Defense for the production of a repellent
to be tested on rays. In addition, the use of rare earth magnets (Neodymium-Iron-Boride permanent magnet) and electropositive metal alloys (ingots
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of Cerium-Lanthanum Mischmetal and Neodymium-Praseodymium Mischmetal were also going to be tested for ray repellency effect. The magnetic
field generated by these specific magnets causes irritation within the sensory
organ of elasmobranchs, which results in the animal actively avoiding the
field. The objective of these experiments was to determine if shark repellent
technologies could be exploited to control cownose ray behavior. An initial repellency study using Neodymium-Iron-Boride permanent magnet and
Cerium-Lanthanum Mischmetal was performed in October 2006 at VIMS.
Results of this preliminary study demonstrate a level of desirable repellent
effect on adult cownose rays. This report is included as an appendage to this
document.
The workshop concluded with a discussion of ways to obtain adequate ray samples to build on the biological assessment database. Some specific questions about ray biology were recognized as priorities, including:
What proportion of the whole Atlantic cownose ray population comes into
the Chesapeake Bay and is subjected to a ray fishery?; Is the ray population
exploding?; How are cownose rays distributed around the Bay (due to social
structure, by sex, age, or size)?; And, how many offspring do females produce
per year and when? Limiting factors in securing rays to address these questions included lack of fishery-independent sampling methods, limited access
to areas not commercially fished, incomplete cooperation of watermen, and
the lack of research funding opportunities.
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Closing Remarks
Robert Fisher
Fisheries Specialist
Virginia Sea Grant Marine Advisory Program
Virginia Institute of Marine Science
PO Box 1346
Gloucester Point, VA 23062

T

he objective of the Regional Workshop on Cownose Ray Issues was to
bring together, for the first time, representatives from academia, industry, and regulatory groups in the Mid-Atlantic region concerned with
the various cownose ray issues. The participants were tasked with reviewing
historic events, providing information on current activities, and assessing
future needs. Fifty-two people attended the workshop, representing four
different states. The workshop helped shed light on a regional problem facing many commercial shellfish stakeholders and on the need for responsible
management of the cownose ray resource in light of a potential fishery. Representatives from academia helped educate industry members and regulatory
personnel about the biological constraints of cownose ray as a species, while
industry representatives educated academic and regulatory personnel about
the negative economic impacts of ray-shellfish interactions.

The overall conclusions of the workshop were that shellfish-ray interactions are an important regional issue, that little information exists on
cownose ray population dynamics, and that a cownose ray fishery has potential if educational and marketing efforts are strengthened. The need for
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biological assessment information on the ray population was proposed as an
important component in the process of establishing a ray fishery, with VASG
proposing to continue their research and extension efforts. Consumer education on ray products and markets for human consumption were also identified as prerequisites for successfully establishing a fishery, with the Virginia
Marine Products Board and VASG proposing to continue their respective
efforts.
An important benefit resulting from this workshop was the proposal to
go forward investigating the potential for a ray fishery in a concerted effort,
as a collaboration between industry, academia, marketing groups, and regulatory agencies. The impact of such a collaboration will be a higher likelihood
that if a ray fishery is established, in addition to providing a supplemental
fishery for many displaced watermen and potentially lessening ray predation
on shellfish, it will also be a sustainable fishery.
In summary, this workshop provided a means to educate all on past and
present efforts dealing with cownose ray issues, so we know where we came
from, and can come to a consensus about where we are going.
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APPENDIX 1: Newspaper Coverage
Chefs cook up solution for rays: Creatures’ appetite for destruction leads to ideas to limit damage
BY LAWRENCE LATANE III
TIMES-DISPATCH STAFF WRITER
Jun 2, 2006
Reprinted with permission of the Richmond Times-Dispatch

YORKTOWN -- Chef John T. Maxwell hopes to save the Chesapeake Bay
-- one ray fajita at a time.
That’s cow-nosed ray, or Chesapeake ray, as state seafood lobbyists have
taken to calling the 20-pound bat-winged creatures that swim into the bay
each spring with a destructive appetite for oysters.
Maxwell doesn’t care what name is used as long as the public begins thinking of them in terms of being sautÈed or fried.
During a presentation yesterday titled “Chesapeake Ray: An Ecological
Menu Choice,” Maxwell shed his own view on the suddenly controversial
creature.
“It’s a little bit chewy to be marketed as fish,” he said, “and it’s hard to market it as meat because it’s a little bit fishy.”
But Maxwell, a well-known Richmond-area chef and culinary teacher at J.
Sargeant Reynolds Community College, said he remains undaunted. The
chefs he has met and introduced to ray during the past year at conferences
and trade shows all over the world “didn’t have any trouble with it at all.”
“Every chef ’s goal is to create the next big thing,” Maxwell continued in his
talk at a Virginia Sea Grant Marine Advisory Program forum. “And if we
can make ray the next big thing, we can market ray.”
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Marketing rays may be the only solution to what appears to be a growing problem in the bay, where state and federal agencies and private oyster
growers are trying to restore the estuary’s dwindling oyster population.
Until recently, the effects of long-term over fishing and a pair of potent
disease-causing parasites posed the biggest hurdles to oyster restoration.
Now, rays are emerging as a particularly troubling threat.
Case in point: Two weeks ago, rays gobbled up an estimated 90 percent of
the 775,000 oysters conservation groups had just stocked in the Piankatank
River. Rays helped themselves to a similar Army Corps of Engineers restoration project in the Great Wicomico River about two years earlier.
Scientists, watermen and researchers will wrap up their second day of presentations on the cow-nosed ray today at the conference. Bob Fisher, a sea
grant adviser who hosted the program, hopes a fishery can be developed for
rays that can allow for a sustainable harvest to check their numbers.
Rays have always migrated to the Chesapeake Bay from wintering grounds
off Florida and South America to calve and eat shellfish. What’s new is that
heavy fishing pressure on their main enemies -- sharks -- apparently has allowed the ray population to mushroom.
“Ray numbers have increased 6 percent a year over the past 30 years,”
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University of North Carolina biologist Pete Peterson said during a meeting
break yesterday.

and in the sounds because of their central ecological roles in maintaining
water quality and supporting a vibrant food web, Peterson said.

He fears that the growing ray population, once it reduces the oyster population enough, will next turn to uprooting underwater grass beds in their
search for burrowing clams.

He is not optimistic that a big enough market can be found to control ray
numbers.

“We are at the precipice of a sea change in the community structures and
ecological functionings delivered by our estuaries,” he said, because of the
rays’ effects on shellfish and submerged vegetation.
Oysters and underwater grasses are considered keystone species in the bay

As he spoke, Maxwell lighted a flame under a cast iron skillet and browned
a slab of ray wing for a dish called Chesapeake ray fajitas. The three or four
dozen people in the audience picked up plastic plates and waited in line.
Contact staff writer Lawrence Latane III at llatane@timesdispatch.com or
(804) 333-3461.

Cownose rays ruin oyster restoration efforts: Virginia seeks to create a retail market for the rays,
which have stalled oyster restoration efforts with their appetite for shellfish
BY FRED CARROLL
June 4, 2006
Reprinted with permission of the Daily Press. Article was also picked up by the Associated Press.
YORK -- When most of the big sharks disappeared, few natural predators
remained in the Atlantic Ocean to thin the schools of cownose rays migrating in late spring from southern Florida into the Chesapeake Bay.
When most of the soft clams savored by hungry rays disappeared, more and
more rays flapped their wings, churned the muck on bay area bottoms and
ate the oysters and other shellfish they exposed.

past week at a workshop sponsored by Virginia Sea Grant to reinvigorate
efforts to create a retail market for ray wings and filets.
“I find a ray of hope for this project - finally,” said Shirley Estes, of the Virginia Marine Products Board.

Marine scientists suspect such a cycle has worsened over 30 years or so.

A commercial ray harvest could protect delicate attempts to restore pollution-filtering oysters, lessen damage to ecologically valuable seagrass beds
and create jobs in a shrunken fishing industry.

Now, though, the rays might have finally attracted the sustained attention
of the ultimate predator: humans.

Virginia seafood officials are exploring the possibility of exporting ray wings
to South Korea - which imports $18 million worth of frozen ray annually.

Scientists, regulators and commercial seafood reps met in Yorktown this

They’re also planning to test market ray wings - which are generally well
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reviewed in taste samplings - in American restaurants under the more appetizing name of Chesapeake rays.

getting rid of them since the 1970s.

Past attempts to sell ray meat have floundered amid buyer indifference,
high processing costs and difficulties in landing them.

Just two weeks ago, rays ruined an oyster restoration effort on the Piankatank River - eating most of about 750,000 oysters. Organizers had poured
an extra layer of shells atop the oyster reef specifically to fend off the rays.

Without a retail market, rays will seemingly continue to increase unabated
in number - undermining efforts to rebuild oyster reefs and improve the
bay’s water quality.

“We knew we were going to lose some, but we lost 94 percent in just five
days,” said Jim Wesson, oyster expert for the Virginia Marine Resources
Commission. “Now they’re getting to the oysters even before the diseases.”

One trawl survey done between Delaware and North Carolina estimates
that the ray population has grown by 6 percent annually for 30 years.

Wesson considers rays the biggest obstacle to restoration work because oysters today have been bred to resist two disease-causing parasites that - along
with overfishing - contributed to the mollusks’ near-extinction.

In the late 1980s, scientists at the Virginia Institute of Marine Science
studied a school that covered more than 1,100 acres and included about 5
million rays.
(The school was so large that scientists could not include it in its entirety in
a single aerial photo.)
Named for their distinctive heads, cownose rays fly through the water on
wings sometimes mistaken for shark dorsal fins. They protect themselves
with a poisonous stinger and grind shellfish inside their powerful mouths.
Rays have long drawn the curses of bay oystermen - who have sought help
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An abundance of rays pose similar problems elsewhere, including off the
West Coast and Japan.
Pete Peterson, a biologist with the North Carolina Institute of Marine
Sciences, said rays gobbled up bay scallops and essentially shuttered that
industry in North Carolina.
“We are at the tip of an ecological crisis,” Peterson said. “There’s a good
chance we’re looking at an ecosystem-based case of bad management worldwide.”
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